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mZtltz—n^XyXYTV-ht. HUlB— ft<T)XyX 
b TV - hmz& WC buIEv- * 7 h tf^fflffi i: 

£ ^ t X WISTj fa Izttm-f&XyXbftWtt 
MIS— *t<7XX7X h7U- hOttftSi: Itiiea— 9<DX 

tf&ftzti. tmmmz^-?cr>\Bimzmtxm]±zm 

mii— ftnxyXbW— bt>K buIB^-v? h(;@*$ 

mibd - ^ izBtfi £ ixf&miLcomffimm.fflzte , me 

PJ»K««0«WftS'l*lW!IIH fc Wttttr l*JCISIIK*tf LT*f 
i> £flftBPM#S5<0*W3Wi: ¥Siri6jfc:ISIfc 

mzvmzti&mmmb2%t<7tfmn. msmwztiL 

fiU ^LT. 

[IS*JI3] fijfB^7bOW»±. liuiB-#^x 

<m-mmb ^mz^ti^tiwi-^mi^- ltm^-t h t 
o^^fott\,zm\^&mmz®im&LZti. mm- 
ncoxyx bw&mmffltf.m&ntommbm&i'vy 
b comi%&coftmmb<7)mzi^zti&m4-fflmt:mt 
xtmizmmztix^&zbzimbThmmi 1 
2i,z%im<7)^-? „ 

[00 0 1] 


tvmmmtZ'^-'? . t n<nxyxb-rv 

[0002] 

tT . 0l;Ltf«rBH¥8 - 1 0 5 4 4 5^&*fc 

wj^znm-hu-9<r>nmmb<Dfsn,zfm^ 

(TrH^Z^m^h Z bTZ3-?t,Zfrfr& y i>T)V-ftfa 

Tffatitfa-r & a- ? toiftK^r ftmb (Dmizmm^tu 

Z b X'V-flZfrfr&XyXhJjftconffiZ 
T— #*5*5*h«a««r««-r*i:i:t>t=. 75Xb 

. $mu fah h \ m*m-%mzmmi) { $£fc-t$> t-> n° 

[000 3] vIO.ta'Srmt-fc^Tfi. W«gEco1«3t 

tfMfcxh -?xtnw%: hmmzn lx i> m-cm®:*^ 

z.htzib^~9cr>^Ltim^^-t<. tfzXyX 

bru- bcr>-ffimizv>x.M&ft£.mmzm®.-?tii3:j: 

[0004] 

olZ-~ft<r>XyXby-ls-b£m^XW>EM%:£ffif&-t 
mLtz&tZ, XyXbrv-bbb^^zW.2cr,^r- 

-jvu sr mfct & -ft^is-iv* v -y -rtfu - 9 izmm 

Zti2>Zbb%&Z\bfrt=. y-^^7 7<^fiS 

tfmmco®.ftztiz,mffi.coi5:mt,zh&t§-&. is->v* 

zmtxmmm-3m*gmm.foh^tt4 >v-?4 
is 3 vmmzx -yxm^m^m^-t^ zbb^h. 
[0005] z.<v£o ^mmm^m^^comta^. 

^OilL-ttlgiX^ ( Non-Repeatable Run-Out) ^)iiJp 
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[0006] *&wiz. -n^x^xbrv-b^m^ 

T»EttiS^*T-S.ift^t>. XyXb^U-bbW, 

mm^cr>mmm±L. ^mmizhtz^x^Lxmm 

[00 07] 

iz. *^aj(±, is^yb<r>m&-ftfolzMinfz-ffipIilzm 
mztifz— ttcDXyXbyu-bt, mile— Mcox^x 
b y V- V f§H;*> WX lulfi is A- 7 h O^ffi i: fl^nK 

1 T^N^fSj^^-r •?» 5 'JTivnmmmfiz Htrie 
m^wm^Lxmms^zn^-thxyxbnm^ 

m t cr>mt,z&fcz tit m-m$Mz\±mmm*$m s 
ti. mmmmz^-?<nmmzmtxmmzmmthm 

a- ^ cox 5 x M*UHffi b coffl £ffM$ ix68M«4> 
h7V-b#\ firlBi^7M=ll»$:ft£Rf«i«gPfcf£ 

tihnmmtfrhtc*). mi'a-9izm$LztifzmM. 
Ti<nmwmikmz\±. mimmm<omm-^^mmt 
mmirmzmiiZiYLxttfa-t h 1 1 i>izmmi$tt® 
wmmt ^Mi-xmzmkz-fr lxm fr-f £-*t<og«K 

mu^mmtmiz-M^- a** v7tcr>mz\z. 

$tihkti>t,z. mzxyxbwmmiz&wzfL&m 

is— n<r>i'-iv*tw7'iz. mi^-^izMLxm^m 

tl£AkZffimLXmfeZtiZ>c\bZ<&Wlt^-Z> (If* 

m ) . 

[0008] zcommzts^x . — n<r>^— y? 

<r>n- ? izm- h H££EA b £**FJ b lz£ o T^t o £ 
JWfc: J: SI»7J#*ffiTLrt: i: t> , EAK <t 0 


4itfc«:Svit*»*>. mgmtfmmmzmmztiz, b 

[0009] x— -y7°i:o— ^tSrH 

s i t £ B&itc § . * . Kxm(,zm^n^a^ 

mizwmtfg. t£>coX\ is-iV* x -y n - ^ t~*f t 

t j: oawttt^aoasiKfflJBF-r s i t *^ragt . 
[ o o i o i o . mmm\ ^mmmmizz^x 
mmt0>&iimz&. ttzmszm txm^vmzmta-t 
hz.bt,ztmth. ^-^t^mmeomm. m^xn 
fflmm&ft&cDT-s.izmm-fhM%m&cD^8_iz x * m 

J/liZi^— )V*v v71)<ci—7i>>t>ffiM-tZ b^^-ofzmL 
[0011]4fc. ^mitt-fli. MiE— itc7)X5 

2) . 

[0012] ^-?<7)®&&flZ)3^X . m'bJlRV/X 

ttw&mzmfSLztihmE.mimme&mtzZ'ix , x 

X^XhTlx-hcoR^KgPOttlg^-^hfflllffii: 
[0013] ^-Ofe*. fflmtob^bcn&mi. »jh 

^iOfc^a^rftrt*, -r^*>x7Xhri^-bcoR 

g^bcoRmcDoib. u-?lzm%.ZtiZ\tlb—foMl,Z 
\Bffic?Z is-)V*x -y rt««W*«B»H{iiS't^3& J ff 

^x=7Xbw-b tm-r&m-mi. nm^bnB: 

[0014] *<n&±-9tf&it-th b . 
Tv^««^fcWBW|-r.& (SBBfttWH**! I< ) #\ R 

fuba-yy) ifmsL. m&*?smm<r>me&fiiz. ®% 

IZX^XbTls-b c0W^*r6]^ffllliP7f . -T^r^^W 
ttSl/WAttSrS^oMHi:^?.. i^, ^^Fn 7 7 

<r)X7XbTv-b<nmm^fa*mmjj$\'^<r>&m\i. 

m&m<omiiiZ:ffi±-?&t:Mz. x^xbTU-bmfi 

/xitis-A*-* y Tcrmmzmmm&mifi Lx^tzm 
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[ o o i 5] ztxizttt. xyxhyu-heo9mmz 

is-h$mWjm-*htL fflSVt&»ALXis<z.k 

x\ ^-^cr,w±mzm^i}Hzmm^m^\< x o tz 

[0016] ftiii«t:»jS$*ien»Ka5fc 

ftwn&mzm^MzmftiZLmzmffi z t 
4. 

[ 0 0 1 7 ] . — StOi'-./l^r-v 7 7«0iSJ-|*lH 
fflWStcd. ffifE^7h07mffikco|iH^ftWi& 
/J^HK^^tTW^iatKgaHSsWBJjtS^TfeO (3R 

41^E£i«<«T40T*5l&4$»ta«3gtS£-*2&t;: 
[ 0 0 1 8 ] SSC ^-^cOf^ih^fC *A)V~?A 9'V 

[00 19] 

a*. *miimTt l z7F;-t&mtmizm%.zti& to-m 

[0020] 0^(7)lB»x>f x9Wm^-9li. 75 
Tvh2t. C\<F>-rv7~J h2<0«f^D2a|*IlC— 2r 
^^#7hMl?e3*l4i'-\'7h4i:. ^W7h4 

? 6 (i , J-h^gP^IB^^ -r 7. 7 ( H^r-f ) * { «fi £ ft 
4 a- 7^7' 6 at. a— -9>\-fe acortJf{|ilc{4a 

KW^3ft4xy-:7»6bfc£fla;t"r^4. n-7 

*v h 1 0**BWf$ilTtJ , 3 . ;<0D-^-7^7 h 1 
0t^@^T|fi]^(6jL-C7'5^-y H2CXf-? 1 2W 

mmznx^z. 

[0021]X'J-/a6b amWiMMttoMWtfii' 
■r 7 h 4 co^hJM® i: <^t=»l^8j^JS$;h.4«*Wa 
WS:®jaW4 A^y -735 6 b SNtHftWcra-f* 
ItilfL 6 c iflmzti, is* y V 4 oittJKTFfBfc: 


- h 1 4s.i>*Tgf7.7 7. H7V- h i ewzti^Ksm 

WhtlX^h. 

[0022]±^5Xh7V-M4li l*lJSBfc:>" 
-v 7 h 4 Oi1-ffliii*«K#$n4?L«Sr*-r4 1 
4 a fc ^P3«#g|5 1 4 a^T«S5 ( imXfoftm® 
M) frb*&fjtoft-JTlzW&2tl&Fimtf.& 14bh*> 

mmiz.T^xyxhyu-hiea. nmm 

SB 1 6 a fc i<on««3S 1 6 aC0±SS5 ( W|g^r|4ll*HH 
©SB) ^&^:frffltt;frfcj^3ft4R»R»l 6bt 

[0 0 23] KITL6 c<7)_h3B7 77h7U— M 4R 
lTF^X7Xh71^-M 6c7)#R^gCl 4 b, 16 
bfcatJfrf 4Sffit::li. in^P]ftRaS14b, 16b 

wmx o i>7cfi^r±^sn 6 d mrv^mu e e agg 

ftM3S^«±. ±SP^-^ J r-y71 8StTFgB^-;^ 
■V 772 0 K <toT^«$ilTV>S. 
[0 0 24] ±Mis—)V>*-r-v7°l 8&mF3P^— 
A-772 011 X'J-7*a56b«0±<WHP6daUT«S 
ma 6 eOlMftfil^(=*il^BHPOrtg^ja^4 

[0025] Z\cr>i§&* y-/^r771 8, 2 0i:X 
'J -7H56 b fc ?:||«W^J^5i^0^L^|S|««O^JS 

4 fc . 9 n^mmsjs.n^mzm-h 
wm/wfe&immmizm-t %t>zbi>*t>. maim 
wmm(vm%:z>mm&mt&x-'£rh-£xi&m-t&w&(<z 

m^uco^t. k*)h»iSMmiza^x. ^-tu^^-y 

718. 2 0kXV-7&6hk<DKm&cr>&mi / z£ 

y-^7718. 2 0fcX>J-7*gP6b<7>gg& 
6 h , 6 i Ol*)^® 6 j . 6 k fc <?5ijf^»fc:iJ»tSUWa 

^.m^hmm-hztx ■. EA«ftMSPWo^Btc« 

**^t4^-C\ y-M^7718, 2 0 2:7.1; -7" 
6 b fc*f LT «t 0 & C h *i 

[0026] -r^i?^ , «*iii*8oaffitcjaEW-«. > ^ 
x 9 Co?- 9 immiz mm® 8 lxt-9 

jXA/S!^aiLX7-5rSI^-r4MSt^0, ifcWK 

$-y-4if* i 0T^<. msnTixftmss^vVkn? 
7 ■yi/3.zmm-z>mmk%&tzsb. ^mms^-9 
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[00 27] ±SBi— /Mf-r 77 1 8(i, ±SBX7Xh 
7V- h 1 4<DFimVi& 1 4 a^mffih^l*fS](C*r 

hrp-M 6<opj«*«i 6 sitmmmtimjimz 
*f*]rt^c®is$ix, *dfca5tc^7h4**#a§iia 

C 0 0 2 8 3 MS7L6 c rt««b&»S>_h*0HP 6 d»^« 
14£0RagttSP14b<0Tffl (WH^lfilrtfflllffl) kOfS 

tcii. asti* 8 $ ti h w&ismmm. ztixa 

*). ±3^7XM6 f CD'±H(Cti. o-^6«HItetC 
k fc =5: v ^ffifftt 8 «RUttE£ fcrt>4)MEfft£ffl 
» 2 2 tlJigPX 5Xh 2 4 $ itT 

[0029] ttz, SilTL6 c l*]Ji]gBA>£>TSEl!P 6 e 
<0i^ffl»fc:SST»^5Xhffi6gi:, W5^f7 
U-M 6*>H*Kffll 6bco±® (HIK^riaiF^HS) 

k oia ctt » 8 $ ix h m?mk#Mi& $ n 

$£tck fcfcv^»8+CttJE£?6£i-*;fc*>0«Effe 

£ffljf 2 2 #»j££ixTl[&X 7^ h WS§B 2 6 

fll>. ^iX^^.7XbWSlEP24. 2 6t=»*Sil4» 

2 2 (i . i&s* 5 -?-^'? timmm s * 

X7Xh7l/-M4, 1 6CDFWKSB1 4 b. 16b 
tf0ttil*-|6]rt{||ffi^$)-l»V^iX7Xh®6f . 6gt^ 

ixk RMtfSC 14b. 16b (aMffc&fflrtfgffiopf 
i> £ k t WC* & . 

[00 30] Zcr>£o<,Z&XyX\-W%&2 4. 26^5 
ififfH*ffl»2 2 y)Vmt^h ZtX\ 

M 4 , 1 6co^g$r/jNg-fL-r-S»C ttfX'% S^tf). T 
g|5X7XMI^2 6*>'a-^^^ y M ORX/X^ 

?*H*®W2 4. 2 6 iz&ii&m&mz'hz < l . * 


[00 3 1 ] ±MXyXhTU-h 1 4<7)R^ttg&l 4 

1 4 b <o_kffik coBkoBIIKcottll* ifr+fe&fJfcfc-f 
Sia^-^'^ffM^ixTfcO. J:«*5J*MlligS 
2 4t«»S<l4il|}ff}*8«, dc7)±35X5Xh7 ,> P- 
h 1 4 ^R^ttSP 1 4 b ct)±B k ±JP fy71 
8W^bcgP 1 8 aOTMkOfao^-^^cOfSI^'t'lCfc 

£A5^;*^S£fctcJ:oT»*3ft4«»tt80#B 
<r>^-xA xtm.WthlM'r-^-iv^ 2 8*«1irit 

[0 03 2] mvz. T&X7X hTU—h 1 6f)R£ 
^351 6 btfOTffiklttlt^^*fFS]-ri>TgPv'-;^ J r 
•y72 OiO^SPl 8 aC0±ffi(S. ^2731^1*1*^(6]^ 
-?rP3S«gI51 6b£7)T®ktf0ra^raP^tt^7TFfil^1S 

htt^gP2 6tC«l^$ix4jH?tiS8{±. >Ii7)Ta5X7X 
h7V-h 1 6CDFimViUl 6b kT^-^^r-yT* 

2 0^^352 0 a^jLaHkOTiaw-f-w-eRoffllBl^fc: 

cr>^-x^xtimsrthrm'r-^^->i^3o*mm. 

[0033] ±.UX7Xhm&&2 4(,Zffi$ZtL&m% 
*T6j{=«|ftl-r4±»>'-;l'#^ 771 8C0m^ 1 8 a 

v "»t ^itis 8 nzmifimznfoWji: ^ mx&wt 

^kkttc. T^X7XhWgg|52 6tc»^$ii4jffljt 
*i8#>\ TSX5Xh7°l^-h 1 6<7)Tffik^ilkW^ 
7f(6]fc^-ri>Taiv— rt-^f-r 7 72 0<OSI«»2 0 a 
<7>±mtcr>mi,zffi&Ztx&T&T-^>—t^3 Olzte 
V 8 W#ffi#¥S73fal*]7f£ A V firfft 

SClk-C. ^-^OlHlteB#lc. f-AV*32 8, 3 

£&fct&m«coRjj. ftmmizMz-x ^-9 

J: 4*t^ 3&*««i4 8 Sr*S*mH*. -T^^^WS^ 

[0 0 34] i/i, ^^f^y'iz-ygyatfCJ: 
r>XXyX h7W— h 1 4 . 1 6S.W— /^-r -y71 
8. 2 0<7)^ffi^UL^?t?S8(i. ^-^COHHkB# 

S528. 3 0rttC{iS-rS^mkc0^B*^}ffl}t?fi8(C 

[003 5] KtC. X7XhttS352 4. 2 6(7)1E% 
^ffl^ 2 2 £ . -J-iX-e^^fe-r I. ISE* Wtt 8 
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■ttnmi., ^g*i*irt*t:i*i*»'3fc:oiiT*<*4ffi 

/l^B 2 8 . 3 0 cOiHitto 8 CDHtMflOKv i: ^«) L . 

[0036] xt7 h 4<^hfflfflW*«t»dfc*tt4, «« 
7L6 c ^rtlSBi: cora^ra^J&^^-fl. «* 5 . WStf&l 

[00 3 7] ,T(7)j£jiyL3 e\ti^^y hA^ztmnfo 

DOSM a«Pf|.IliP36atTW2f-A-y 

2 0b CDrtJUSi ^-v 7 h 4 <7)*W5® fc comizMMZtl 

m2mu3bb tfranwLZtih. mm*, ^7 
v 4 aaixstftcft&srrffc. ^7^4 nmrnizmn 

3 8. 4 0l,zX^Xm±^tlh. ttfr-h. jUI?13 6 

ti. m 2mn 3 6 bmrf^>-ju^^ -yy 20 <om^k 

m&2 0hcr>ftWmti>'*r7 h AVtfmmtvMlZlSfe 

$*L4«/jNiaBt*iitT<o*sswcaaiL-cv^. 

[00 38] iOJB2BHP3 6bJ:0iljl7L3 6rtfc:»{ 
9S±*Utffi5W±. *lBBP3 6aj6«B!P-^-4m»4c 
fcKI7L6 c fl>p«J«Hi:<0iaKatK<i^*^rtE»4 2 2r 
ML iO»*^flE»4 2tCj:-5T>'-v7h4<0j1-« 

ffifcma?L6 ccof*immt<?>w\<7)m$-mffitpi / z&&zti 

ftfflffibnmzm&zix&T—j^fsmftiz&^x. m 

®MT/tc«a?L6 c nftmmnmw^tv^-mffm 
irt£&4 2 izvmztiZQg&m&.btfx? yx-f&z 

tt,zi.-?Xfflm?ii8C7)¥i-fficr)j(—XtjXtf&f&.Zix2>Z\ 
[0039] Kii?l6 ccvfommnztihl.Tlz-ftmZ 

tix&ftzti&fflmmsizttm-t&mmzit. 0-^6 

coEIE^i: t^r^jSjf?S84'tifJflE?r^-r.S.^<0tl) 
ff%tffl«4 4 ##j*3*l±JB9 SSTJVmGt&A 6 &tf 
T£B 7 ! J7lVU8£»4 8 tmw&tix ^ & „ Ztl$>7 : J 
T>UM3£»4 6 , 4 8fc:»*$il4«)E«^fB«4 4 

fr~>XEj£i~Z>£ o . mw.Jf&HzTy^yyx^&ttcD 


[0040] J&TfWStMA 6 , 4 8C0i!jJI^ffl» 
445:, **L*itfflit«l8£;*5;*hllKffl2 4. 26 

#7y'7;HKS4 6. 4 8l-«j$$ft6}ffl}f7S8 4 1 ^ 

S4 2fc»#iEflKi:»iftU m*^ftlSC4 2*>£>5SSI 
?L3 6 £il tT«K**^2Ej&4»fc:0l!tt3ft4 . 
[0 04 1 3 .l«0«|jftl;:*sirvt. X5^M*5f»24, 
2 6lZte&fttZtl&mj±ft!£.^&2 2HX/U 

a*, msttz ? ^'r;uttsgP4 6. 48 tzamwjrftiz 
ry^vyxtp^) yfX-ymtfWiBftgLm&A 4 1 
Lxmm.ztix\^<ox\ ^—SKnwumtz* mmms 
izxju vivmmf^ 'J yyx- ymizx o x zti^ti 
mmzKt^i-rhyj^tsm^ti^ff)x\ mwgmnis, 
miz£0u-?6izfrfr&n.ffiZ3&T-rztZ'£m*mE. 
zmut v#>x3&fLx^h. 

[0042] *5*M*aS2 4. 2 6fc^it4, 

(c^*-r^5v J r;Httsa54 6. 4 8ic{43i^LTjra» 
iftmthmk-kGMA 2#asi?i3 6 sra tr^t 

mmtX^&Zbfrb. f-^y-;U2 8, 3 0i*r(c 

SP4 6 . 4 8<7)jK?t?fi8<?)mf*:^- : dEgP4 2tC«ft$il-i> 
[0043] Zcotztb. m£lX&'bjJ*? : t-'?'^<0>?[-&] 

%mm. mmcomfmizmmtx . x-^°^-^gR2 

8.30 F*g<75?rai#itib 8 ^ffi$> £ t ^iHgP 4 a CO— ft?) 

mm t fiiiTL 6c t comzm^. ^Wf-- 1 ^raptrt 

laWrtt. }0jfii8w^B^^-x^xcofl^@*^ 

^rii^ 3^k^r<$S UT «»S tit . 
[0 044] #7>-'r;H*Sa54 6. 4 8ttmg 

-t4X7XMftSSB2 4. 2 6i;{4jigjt?fi8*ijSi?L. 
n-^ojSif ;i 8 CD&W 3& 1 4> ftti^rco j^yf^ 8 c^sic^ 4 
4 "CBS *«fifc*; & £ o(4 1 jiiiO^T'S/jN ^CJ±# 
ffi-fr-T. tot. jffl}f?ft84'^?a*^4ixT^Ti,S 
UWfciEfc *^J^ k =fir S 7—' «K<0BB«rt fcfitatt- 4 -5?- 

[0045] i a iz. zm&mz&ftztizmmii 
8<*<,z±ttzm&ii. mfci&sm'^b&mL. 

8<^fflJ:Dffi«+CRl»3*t.6fc*>, «}ft36*««BKB 
t««f$ii|,}ra}ti*8 4'^a-r-l»^i:* {: 5r<. t-^ 
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[0046] X7^hri/-M4, 16(0^ 

ffi<7)?*>. n«tt«14a. 1 6ai:R»Ol 4 b. 

1 6 b t<r>t&%-mz\$, x vtv- bcommtmm. 

[0047] ^-^wmiK^tj^T, mc-jjcoftm*? 
tm.uptfmt / zfafr'?xmmm8 usstth ? isrjm 

SSB4 6. 4 8<73»E3MyH»4 4«0ftUfllCJ:oT. 5 
^'TVMttggH 6 . 4 8. X7X«fS!2 4. 2 6M 
tAClX^Xt-TV- M4. 1 6<75Pffi#cg|51 4 b . 1 
6 bOWa*K«»3itTvvfciiflNft8jb*. -r- 
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An epitome 
(57) [Abstract] 

[Technical problem] Also when you constitute a hydrodynamic bearing using the thrust plate of a couple, fix 
certainly the seal cap which collaborates with a thrust plate and constitutes a seal device to Rota, prevent a 
break through of the lubricating oil held at bearing, be stabilized over a long period of time, and offer an usable 
motor. 

[Means for Solution] In a motor which constitutes a hydrodynamic bearing using the thrust plates 14 and 16 of 
a couple, to Rota 6, adhesives and press fit are used together among thrust plates 1 4 and 1 6, and the counter 
plates 1 8 and 20 of a couple which form the gaps 28 and 30 which are expanded as a size of the direction of an 
axis goes to a method of the inside of radial, and function as the seal section are fixed to it, respectively. 
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CLAIMS 


[Claim(s)] 

[Claim 1] A thrust plate of a couple which fixed to two places left in the direction of an axis of a shaft Rota in 
which a breakthrough which has a thrust inner surface which counters in the direction of an axis through a 
very small gap, respectively with an opposed face of said thrust plate which faces mutually was formed at a 
radial inner skin list which counters radially through a peripheral face and a very small gap of said shaft 
between thrust plates of said couple Are the motor equipped with the above and a lubricating oil is held all over 
a minute gap formed between a peripheral face of said shaft, and radial inner skin of said Rota. The radial 
bearing section is constituted by preparing a slot for dynamic pressure generating which carries out induction 
of the dynamic pressure to this lubricating oil according to a revolution of a motor. A lubricating oil is held all 
over a minute gap formed between an opposed face of a thrust plate of said couple, and thrust inner skin of 
said Rota. The thrust bearing section of a couple is constituted by preparing a slot for dynamic pressure 
generating which carries out induction of the dynamic pressure to this lubricating oil according to a revolution 
of a motor. A thrust plate of said couple consists of the cylindrical section which fixes at said shaft, and the 
disc-like section installed from the direction inside edge of an axis of this cylindrical section by method of the 
outside of radial. In the ends disconnection section of a breakthrough formed in said Rota While countering in 
the direction lateral surface of an axis and the direction of an axis of said disc-like section through a gap, a 
peripheral face of said cylindrical section and an annular seal cap of a couple which counters through a gap 
radially are arranged, respectively. Between the direction lateral surface of an axis of said disc-like section, and 
a seal cap of said couple While a gap which an axis size increases gradually toward a method of the inside of 
radial is formed, an interface of a lubricating oil and air which are held in said thrust minute gap It is located all 
over this gap and characterized by for a seal cap of said couple using adhesives and press fit together, and 
fixing it to said Rota. 

[Claim 2] A boundary portion of the cylindrical section and the disc-like section in the periphery section of a 
thrust plate of said couple is a motor according to claim 1 characterized by being formed in the shape of a 
curved surface so that a front face of said thrust plate may continue. 

[Claim 3] Both ends of said shaft are installed in the direction outside of an axis of a thrust plate of said 
couple. In the direction outside edge of an axis of a seal cap of said couple An annular projected part which 
projects in a method of the inside of radial so that it may counter through a minute gap, respectively between 
peripheral faces of said shaft is formed. The thrust bearing section of said couple is a motor according to claim 
1 or 2 characterized by being opened outside through a minute gap specified between inner skin of this annular 
projected part, and a peripheral face of both ends of said shaft. 
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[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the motor which carries out revolution 
actuation for example, of the record disk, and the motor equipped with the fluid hydrodynamic bearing which 
especially has the thrust plate of a couple. 
[0002] 

[Description of the Prior Art] As a bearing means for enabling axial support of the revolution of Rota, so that it 
may be indicated by JP,8-105445,A The thrust plate of a couple is arranged in the direction of axis up lower 
part of a fixed shaft. A lubricating oil (oil) is held between the peripheral face of the fixed shaft located between 
the thrust plates of these couples, this, and the inner skin of Rota which counters radially. By revolution of 
Rota, form the slot for dynamic pressure generating which generates the backing pressure for supporting the 
load of the radial direction which starts Rota by moving this lubricating oil in the predetermined direction, and 
the radial bearing section is constituted. Moreover, a lubricating oil is held between the direction medial surface 
of an axis of each thrust plate which counters mutually, this, and the direction side of an axis of Rota which 
counters in the direction of an axis. While forming the slot for dynamic pressure generating which generates the 
backing pressure for supporting the load of the thrust direction which starts Rota by moving this lubricating oil 
in the predetermined direction and constituting the thrust bearing section of a couple by revolution of Rota 
The direction of an axis or the taper seal section from which a gap changes radially is constituted, and the 
thing equipped with the structure of preventing the break through to the bearing exterior of a lubricating oil by 
this taper seal section is between a thrust plate, Rota which counters, and a seal cap. 
[0003] In such a configuration, in order for what is necessary to be to be easy to obtain the revolution by 
which the motor was stabilized in order that the structure of bearing may be symmetrical and may give the 
same property to any positions, and to form the slot for dynamic pressure generating only in the whole surface 
side of a thrust plate, there is a merit that the yield of member processing improves. 
[0004] 

[Problem(s) to be Solved by the Invention] however, in constituting a hydrodynamic bearing using the thrust 
plate of a couple in this way From Rota being equipped with the seal cap of the couple which constitutes the 
2nd taper seal section with a thrust plate after being filled up with the lubricating oil to bearing and the taper 
seal section When the stowed position of a seal cap is near the gap where a lubricating oil is held, A lubricating 
oil trespasses upon an adhesion side by capillarity at the time of wearing of a seal cap. The adhesives used in 
order to fix a seal cap cause a chemical change, and will not harden it, consequently a crevice will be generated 
in the plane of composition of a seal cap and Rota, and a lubricating oil will leak out to the bearing exterior 
according to capillarity or an oil migration phenomenon through this crevice. 

[0005] the break through to such the bearing exterior of a lubricating oil can print between aggravation of the 
revolution property of Rota accord [ bearing rigidity fall because the amounts of maintenance of the lubricating 
oil in bearing run short , and ] to the increment in a non-repeatability deflection component (Non-Repeatable 
Run-Out ) etc. , and a bearing configuration member , and it not only pollute the environment of the motor 
exterior , but become the cause which spoil the reliability as bearing , such as lowering of the endurance by ** 
galling . Moreover, in fixing of the seal cap to Rota, since adhesive strength will also be insufficient, it becomes 
causes which poor assembly generates, such as omission of a seal cap. 

[0006] This invention aims at being able to fix certainly the seal cap which collaborates with a thrust plate and 
constitutes a seal device to Rota, preventing a break through of the lubricating oil held at bearing, being 
stabilized over a long period of time, and offering an usable motor, also when it constitutes a hydrodynamic 
bearing using the thrust plate of a couple. 
[0007] 

[Means for Solving the Problem] A thrust plate of a couple which fixed to two places which left this invention 
in the direction of an axis of a shaft in order to solve the above-mentioned problem, A peripheral face and a 
very small gap of said shaft are minded between thrust plates of said couple. It is the motor equipped with Rota 
where an opposed face of said thrust plate which faces mutually, and a breakthrough which has a thrust inner 
surface which counters in the direction of an axis through a very small gap, respectively were formed in a radial 
inner skin list which counters radially. A lubricating oil is held all over a minute gap formed between a peripheral 
face of said shaft, and radial inner skin of said Rota. The radial bearing section is constituted by preparing a 
slot for dynamic pressure generating which carries out induction of the dynamic pressure to this lubricating oil 
according to a revolution of a motor. A lubricating oil is held all over a minute gap formed between an opposed 
face of a thrust plate of said couple, and thrust inner skin of said Rota. The thrust bearing section of a couple 
is constituted by preparing a slot for dynamic pressure generating which carries out induction of the dynamic 
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pressure to this lubricating oil according to a revolution of a motor. A thrust plate of said couple consists of 
the cylindrical section which fixes at said shaft, and the disc-like section installed from the direction inside 
edge of an axis of this cylindrical section by method of the outside of radial. In the ends disconnection section 
of a breakthrough formed in said Rota While countering in the direction lateral surface of an axis and the 
direction of an axis of said disc-like section through a gap, a peripheral face of said cylindrical section and an 
annular seal cap of a couple which counters through a gap radially are arranged, respectively. Between the 
direction lateral surface of an axis of said disc-like section, and a seal cap of said couple While a gap which an 
axis size increases gradually toward a method of the inside of radial is formed, an interface of a lubricating oil 
and air which are held in said thrust minute gap It is located all over this gap and characterized by for a seal 
cap of said couple using adhesives and press fit together, and fixing it to said Rota, (claim 1). 
[0008] In this configuration, by performing immobilization to Rota of a seal cap of a couple with press fit and 
adhesives When performing wearing to Rota of a seal cap after restoration of a lubricating oil to bearing and 
the seal section, even if a lubricating oil trespasses upon an adhesion side of a seal cap by capillarity and fixing 
force by adhesives declines Since a seal cap and Rota will press mutually by press fit and it will fix in the shape 
of adhesion, while both members fix in the shape of adhesion, omission of a seal cap etc. do not arise. 
[0009] In this case, if a seal cap and Rota are substantially formed from a metal of the same kind with an equal 
coefficient of thermal expansion, since the amount of expansion/contraction by change of environmental 
temperature of both members will become uniform on parenchyma, it sets at the time of low temperature, since 
it can prevent that a crevice occurs in a joint of a seal cap and Rota and adhesion arises in a plane of 
composition of both members according to a difference in the amount of contraction between members at the 
time of press fit — a seal cap — Rota — receiving — more — a letter of adhesion — and it becomes possible 
to fix certainly. 

[0010] that is, a lubricating oil can print between aggravation of a revolution property by lack of bearing rigidity 
resulting from contamination of motor external environment , and lack of the amount of lubricating oil 
maintenance in bearing resulting from leak out to the bearing exterior through a crevice produced in a joint of 
both members by capillarity etc. , or a bearing configuration member , and become possible [ prevent more 
effectively generating of the poor assembly that a seal cap drop out of Rota in a generating list of ** galling ] . 
[001 1] Moreover, a boundary portion of the cylindrical section and the disc-like section is characterized by 
being formed in the shape of a curved surface so that a front face of said thrust plate may continue (claim 2). 
[ in / in a motor of this invention / the periphery section of a thrust plate of said couple ] 

[0012] In order that a lubricating oil currently held around the disc-like section of a thrust plate may move into 
a gap of the shape of a taper specified between the direction lateral surface of an axis of the disc-like section 
of a thrust plate, and a seal cap of a couple according to an operation of a slot for dynamic pressure generating 
formed in a centrifugal force and/or bearing at the time of a revolution of a motor, the amount of maintenance 
of a lubricating oil in this taper-like gap increases. 

[0013] Consequently, although an interface of a lubricating oil and air moves to a method of inside of radial, i.e., 
the boundary section of cylindrical section [ of a thrust plate ], and the disc-like section, side rather than the 
time of quiescence In order that a centrifugal force may act on a portion in contact with a seal cap which is 
fixed to Rota among interfaces of a lubricating oil and air, and rotates in one with this, A portion which touches 
a thrust plate on which it moves to a method of the outside of radial, and a centrifugal force does not act has 
the concern located near the boundary section of the cylindrical section and the disc-like section. 
[0014] a field where a lubricating oil which moved into a taper-like gap by capillarity was held at the beginning 

when a motor stopped after that — re moving (a lubricating oil interface lengthening) — When the boundary 

section of the cylindrical section and the disc-like section is formed in a plane of an angle near a right angle or 
it, Since an oil droplet (oil drop) remains into this portion and it becomes movable easily in the direction of the 
direction lateral part of an axis of the bearing exterior, i.e., direction, of a thrust plate at the time of impression 
of an impact, an oscillation, etc., The amount of lubricating oils held at bearing is insufficient, bearing rigidity 
falls, and it becomes the cause which spoils reliability and endurance of a motor. In addition, in order to prevent 
exudation of a lubricating oil, when migration in the direction of the direction lateral part of an axis of a thrust 
plate of an oil drop has applied an oil repellent agent to a front face of a thrust plate and/or a seal cap, it will 
move more easily. 

[0015] on the other hand , by form in the shape of a curved surface so that a thrust plate front face may 
continue a boundary portion of the cylindrical section and the disc-like section in the periphery section of a 
thrust plate , since a possibility that a lubricating oil interface will come to lengthen promptly at the time of a 
halt of a motor , and an oil drop will remain can be make into smallness as much as possible , a lubricating oil 
be generate by migration in the direction of the bearing exterior . 
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[0016] In this case, a location of a lubricating oil interface can be promptly returned to a normal position, 

without an oil drop remaining, if radius of curvature of a boundary portion of the cylindrical section and the 

disc-like section which are formed in the shape of a curved surface is made or more into 0.3. 

[0017] moreover, in the direction outside edge of an axis of a seal cap of a couple By forming an annular 

projected part which counters through a minute gap, respectively between peripheral faces of said shaft (claim 

3), and setting a radial size of a gap between a peripheral face of a shaft, and inner skin of an annular projected 

part as smallness as much as possible Since effluent resistivity to the exterior of a steam produced when a 

lubricating oil evaporated is made into size and vapor pressure [ / near the interface of a lubricating oil ] can 

be kept high, evapotranspiration of further lubricating oil can be prevented effectively. 

[0018] Furthermore, even when a lubricating oil is spread toward the bearing exterior according to an oil 

migration phenomenon at the time of a halt of a motor, a lubricating oil diffused along a front face of a seal cap 

where an oil migration phenomenon is easy to be promoted under effect of a centrifugal force is certainly 

caught by this annular projected part, and exudation to the bearing exterior is prevented. 

[0019] 

[Embodiment of the Invention] Although the case where it is used as a motor for record disk actuation is taken 
for an example and the operation gestalt of the motor concerning this invention is hereafter explained with 
reference to drawing 1 and drawin g 2 , this invention is not limited to each example shown below. 
[0020] The motor for record disk actuation of a graphic display is relatively equipped with Rota 6 which can be 
rotated freely to the shaft 4 by which outside attachment immobilization of one edge is carried out, and this 
shaft 4 in central opening 2a of a bracket 2 and this bracket 2. Rota 6 was located in the inner circumference 
side of rotor hub 6a by which a record disk (not shown) is laid in the periphery section, and rotor hub 6a, and 
equips the shaft 4 with sleeve section 6b by which axial support is carried out through the very small gap 
where a lubricating oil 8 is held. In the inner circumference section of rotor hub 6a, the Rota magnet 10 has 
fixed with means, such as adhesion, it counters radially with this Rota magnet 10, and the bracket 2 is equipped 
with the stator 1 2. 

[0021] As inner skin forms in the abbreviation center section of sleeve section 6b the very small gap where a 
lubricating oil 8 is held between the peripheral faces of a shaft 4, breakthrough 6c which penetrates sleeve 
section 6b in the direction of an axis is formed, and the disc-like up thrust plate 14 and the lower thrust plate 
16 which project in the method of the outside of radial are attached in the upper part and the lower part of a 
shaft 4, respectively. 

[0022] The up thrust plate 14 consists of disc-like section 14b installed by the method of the outside of radial 
from the soffit section (the direction inside edge of an axis) of cylindrical section 14a which has the pore by 
which the peripheral face of a shaft 4 is attached in inner skin, and this cylindrical section 14a. Similarly, the 
lower thrust plate 16 consists of disc-like section 16b in which inner skin is installed by the method of the 
outside of radial from the upper bed section (the direction inside edge of an axis) of cylindrical section 16a 
which has the pore attached in the peripheral face of a shaft 4, and this cylindrical section 16a. 
[0023] 6d of up openings [ major diameter / outer diameter / of these disc-like sections 14b and 16b ] and 
lower opening 6e are formed in the part corresponding to each disc-like sections 14b and 16b of the up thrust 
plate 1 4 of breakthrough 6c, and the lower thrust plate 1 6. Besides, the open side edge section of 6d of section 
openings and lower opening 6e is blockaded by the up seal cap 18 and the lower seal cap 20. 
[0024] The up seal cap 18 and the lower seal cap 20 have fixed by the adhesives of an epoxy system, and 
press fit as opposed to the inner skin 6j and 6k of the steps 6h and 6i prepared so that the bore of a opening 
might be expanded to the open side edge section of 6d of up openings of sleeve section 6b, and lower opening 
6e, respectively, respectively. 

[0025] In this case, if seal caps 18 and 20 and sleeve section 6b are substantially formed from a metal of the 
same kind with an equal coefficient of thermal expansion From the amount of expansion/contraction to change 
of the environmental temperature of motor inside and outside becoming uniform substantially For example, it 
sets at the time of change of the joint of both the members resulting from the difference in coefficient of 
thermal expansion which is anxious about generating when using it combining the dissimilar metal with which 
coefficient of thermal expansion differs, and division low temperature. Generating of the crevice in the joint of 
seal caps 18 and 20 and the inner skin 6j and 6k of the steps 6h and 6i of sleeve section 6b by the difference 
in the amount of contraction of seal caps 18 and 20 and sleeve section 6b can be prevented, moreover — 
since adhesion produces both members in the plane of composition of both members by forming from a metal 
of the same kind at the time of press fit — seal caps 18 and 20 — sleeve section 6b — receiving — more — 
the letter of adhesion — and it becomes possible to fix certainly. 

[0026] That is, it becomes possible to consider as the configuration which can prevent the contamination of 
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motor external environment and generating of the problem of lowering of bearing rigidity resulting from a break 
through of a lubricating oil 8. In the case of the motor for magnetic-disk actuation, especially contamination of 
motor external environment It becomes the cause which a lubricating oil 8 adheres to the magnetic head 
and/or the data-logging side of a magnetic disk, and induces the writing / read-out error of data. Moreover, 
lowering of bearing rigidity Since it not only reduces endurance in the reliability list as bearing, but becomes the 
cause which induces crash with a magnetic disk and the magnetic head, it is necessary to prevent certainly the 
break through to the motor exterior of a lubricating oil 8. 

[0027] Annular section 18a in which the up seal cap 18 has the peripheral face of cylindrical section 14a of the 
up thrust plate 14, the inner skin which counters radially, disc-like section 14b, and the underside (the direction 
medial surface of an axis) which counters in the direction of an axis, It is installed by the method of the inside 
of radial from the upper bed section (the direction outside edge of an axis) of this annular section 18a, and 
consists of annular projected part 18b which has the inner skin which specifies the opening by which a shaft 4 
is inserted in a center section. Moreover, annular section 20a in which the lower seal cap 20 has the peripheral 
face of cylindrical section 16a of the lower thrust plate 16, the inner skin which counters radially, disc-like 
section 16b, and the upper surface (the direction medial surface of an axis) which counters in the direction of 
an axis, It is installed by the method of the inside of radial from the soffit section (the direction outside edge of 
an axis) of this annular section 20a, and consists of annular projected part 20b which has the inner skin which 
specifies the opening by which a shaft 4 is inserted in a center section. 

[0028] Between 6f of up thrust sides from the breakthrough 6c inner circumference section to the periphery 
section of 6d of up openings, and the underside (the direction medial surface of an axis) of disc-like section 
14b of the up thrust plate 14 The very small gap where a lubricating oil 8 is held is formed, the slot 22 for 
dynamic pressure generating for generating dynamic pressure in a lubricating oil 8 is formed in the upper 
surface which is 6f of up thrust sides with a revolution of Rota 6, and the up thrust bearing section 24 is 
constituted. 

[0029] moreover, between 6g of lower thrust sides from the breakthrough 6c inner circumference section to 
the periphery section of lower opening 6e, and the upper surface (the direction medial surface of an axis) of 
disc-like section 16b of the lower thrust plate 16 The very small gap where a lubricating oil 8 is held is formed, 
the slot 22 for dynamic pressure generating for generating dynamic pressure in a lubricating oil 8 is formed in 
the underside which is 6g of lower thrust sides with a revolution of Rota 6, and the lower thrust bearing section 
26 is constituted. A pump in type spiral slot is used so that the dynamic pressure which generates the slot 22 
for dynamic pressure generating formed in these thrust bearing sections 24 and 26 may be fed toward a shaft 4 
in a lubricating oil 8, respectively, in addition, the slot for dynamic pressure generating — the direction medial 
surface of an axis of the disc-like sections 14b and 16b of thrust plates 14 and 16 — or it is also possible to 
form both sides of the direction medial surface of an axis of the thrust sides 6f and 6g, this, and the disc-like 
sections 14b and 16b. 

[0030] Thus, since the outer diameter of thrust plates 14 and 16 can be byway-ized compared with the case 
where the herringbone slot which consists of using the slot 22 for dynamic pressure generating of each thrust 
bearing sections 24 and 26 as a spiral slot combining the couple spiral slot of the reverse sense is used, the 
lower thrust bearing section 26 can lessen effect which it has on the magnetic-circuit section which consists 
of a Rota magnet 10 and a stator 12, and can acquire sufficient driving torque. Moreover, since a spiral slot has 
the small viscous drag of the lubricating oil 8 produced compared with a herringbone slot at the time of a 
revolution of a motor, it can make small bearing loss in the thrust bearing sections 24 and 26, can raise the 
electric effectiveness of a motor, and can control power consumption. 

[0031] The upper surface of disc-like section 14b of the up thrust plate 14, and the underside of annular 
section 18a of the up seal cap 18 which counters in the direction of an axis The lubricating oil 8 which is 
formed in the shape of a taper so that the direction size of an axis of the gap between the upper surfaces of 
disc-like section 14b may be expanded toward the method of the inside of radial, and is held at the up thrust 
bearing section 24 Besides, it sets all over the gap of the shape of a taper between the upper surface of disc- 
like section 14b of the section thrust plate 14, and the underside of annular section 18a of the up seal cap 18. 
The up taper seal section 28 in which the meniscus of the interface of the lubricating oil 8 formed when the 
surface energy of the front face of each part material which constitutes the surface tension of a lubricating oil 
8 and a taper-like gap, and the atmospheric pressure of air balance mutually is located is constituted. 
[0032] Similarly the underside of disc-like section 16b of the lower thrust plate 16, and the upper surface of 
annular section 18a of the lower seal cap 20 which counters in the direction of an axis The lubricating oil 8 
which is formed in the shape of a taper so that the direction size of an axis of the gap between the undersides 
of disc-like section 16b may be expanded toward the method of the inside of radial, and is held at the lower 
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thrust bearing section 26 The lower taper seal section 30 to which the meniscus of the interface of a 
lubricating oil 8 is located like the up taper seal section all over the gap of the shape of a taper between disc- 
like section 16b of this lower thrust plate 16 and the upper surface of annular section 20a of the lower seal cap 
20 is constituted. 

[0033] The lubricating oil 8 held at the up thrust bearing section 24 While being located in the form where the 
interface of a lubricating oil 8 turned to the method of the inside of radial in the up taper seal section 28 
constituted between the upper surface of the up thrust plate 14, this, and the underside of annular section 18a 
of the up seal cap 18 which counters in the direction of an axis The lubricating oil 8 held at the lower thrust 
bearing section 26 In the interface of a lubricating oil 8 being located in the form where the method of the 
inside of radial was turned to, in the lower taper seal section 30 constituted between the underside of the 
lower thrust plate 16, this, and the upper surface of annular section 20a of the lower seal cap 20 which 
counters in the direction of an axis At the time of a revolution of a motor, to the taper seal section 28 and 
lubricating oil 8 interface located in 30 In order that the centrifugal force by revolution of a motor may press a 
lubricating oil 8 in the direction which keeps away from the method of the outside of radial, i.e., the bearing 
exterior, in addition to various pressures, an operation, etc. which form meniscuses, such as pneumatic 
pressure, a result to which the seal effect is raised is brought. 

[0034] Moreover, according to an oil migration phenomenon etc., the lubricating oil 8 diffused on the front face 
of thrust plates 14 and 16 and seal caps 18 and 20 moves to the method of the outside of radial in an 
operation of a centrifugal force at the time of a revolution of a motor, it returns to a lubricating oil 8 from an 
interface with the air located in the taper seal section 28 and 30, and the break through to the motor exterior 
is prevented. 

[0035] By furthermore, the thing to consider as the spiral slot of the pump in type with which the dynamic 
pressure which generates the slot 22 for dynamic pressure generating of the thrust bearing sections 24 and 26, 
respectively feeds a lubricating oil 8 toward the method of the inside of radial The dynamic pressure generated 
in the thrust bearing sections 24 and 26 Since it becomes the pressure gradient which becomes high as it goes 
to the method of the inside of radial, the air bubbles produced in the lubricating oil 8 held in each thrust bearing 
sections 24 and 26 at the time of restoration of a lubricating oil 8 etc. It moves to the method of the outside of 
radial that a pressure is low, from the method of the inside of radial of bearing with a high pressure, and a gap 
size moves to the interface side of the lubricating oil 8 of the taper seal sections 28 and 30 with the lowest 
pressure in size most all over the gap where a lubricating oil 8 is held eventually, and it is opened in air. 
[0036] Annular crevice 4a which consists of an inclined plane of the couple which inclines toward the direction 
inside of an axis so that the gap between the inner skin of breakthrough 6c may be expanded is formed in the 
abbreviation center section of the peripheral face of a shaft 4, and the air formed into the shaft 4 and the free 
passage hole 36 open for free passage are carrying out the opening to this crevice 4a. 

[0037] This free passage hole 36 consists of 2nd opening 36b which carries out a opening to the space which is 
open for free passage to the bearing exterior through the minute gap specified succeeding 1 st opening 36a and 
the 2nd taper seal section 30 of the lower part which carry out a opening to crevice 4a installed radially 
between the inner skin of annular projection 20b of the lower seal cap 20, and the peripheral face of a shaft 4 
from the longitudinal hole which penetrates the inside of a shaft 4 in the direction of an axis, and this 
longitudinal hole. In addition, a longitudinal hole is closed by the closure members 38 and 40 which consist of 
elastic members, such as rubber, in opening which carries out a opening to the processing list of a shaft 4 to 
the ends of a shaft 4 after the completion of washing. That is, only by the free passage hole's 36 leading the 
minute gap specified between the inner skin of 2nd opening 36b and annular projection 20b of the lower seal 
cap 20, and the peripheral face of a shaft 4, it is open for free passage to air. 

[0038] The air incorporated in the free passage hole 36 from this 2nd opening 36b The annular gas interstitial 
segment 42 is formed between the inner skin of crevice 4c in which 1 st opening 36a carries out a opening, and 
breakthrough 6c. The lubricating oil 8 held by this gas interstitial segment 42 all over the very small gap 
between the peripheral face of a shaft 4, and the inner skin of breakthrough 6c [ in the taper-like gap formed 
between the inclined plane of the couple of crevice 4a, and the inner skin of breakthrough 6c ] When the 
atmospheric pressure of the air held at the surface energy and the gas interstitial segment 42 of inner skin of 
breakthrough 6c at the surface tension of a lubricating oil 8 and the inclined plane list of the couple which 
specifies a taper-like gap balances, it is divided into the direction upper and lower sides of an axis by the 
meniscus of the interface of a lubricating oil 8 being formed. 

[0039] The slot 44 for dynamic pressure generating for generating dynamic pressure in a lubricating oil 8 is 
formed in the part corresponding to the lubricating oil 8 which is divided into these upper and lower sides of 
the inner skin of breakthrough 6c, and is held with a revolution of Rota 6, and the up radial bearing section 46 
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and the lower radial bearing section 48 are constituted. The herringbone slot of an imbalanced configuration is 
used in the direction of an axis so that the dynamic pressure generated, respectively may feed the slot 44 for 
dynamic pressure generating formed in these radial bearing sections 46 and 48 toward the thrust bearing 
sections 24 and 26, if a lubricating oil 8 is put in another way toward the direction outside of an axis. 
[0040] The slot 44 for dynamic pressure generating of the radial bearing sections 46 and 48 by making a 
lubricating oil 8 into the thrust bearing section 24 and the configuration which feeds to 26 sides, respectively 
The air bubbles produced in the lubricating oil 8 held in each radial bearing sections 46 and 48 at the time of 
restoration of a lubricating oil 8 etc. move to an interface side with the gas interstitial segment 42 with a low 
pressure from bearing with a high pressure, and are opened in the air of the bearing exterior through the free 
passage hole 36 from the gas interstitial segment 42. 

[0041] The dynamic pressure generating means 22 formed in the thrust bearing sections 24 and 26 in this 
configuration is a spiral slot. Although a required load backing pressure cannot be generated only in it, since 
the imbalanced herringbone slot is formed in the direction of an axis as a slot 44 for dynamic pressure 
generating at the adjoining radial bearing sections 46 and 48 At the time of a revolution of a motor, since it is 
fed by a spiral slot and the herringbone slot in the direction which counters mutually, respectively, a lubricating 
oil 8 makes dynamic pressure required to support the load applied to Rota 6 by collaboration of both bearings 
generate, and is supported. 

[0042] Moreover, while a lubricating oil 8 is held continuously at the radial bearing sections 46 and 48 which 
adjoin the thrust bearing sections 24 and 26 and these From the gas interstitial segment 42 which separates 
the radial bearing sections 46 and 48 being open for free passage to air through the free passage hole 36 
Between the interface of the lubricating oil 8 of the taper seal section 28 and each thrust bearing sections 24 
and 26 located in 30, and air, the inclined plane of the couple of crevice 4a, and breakthrough 6c The interface 
with the air held at the gas interstitial segment 42 of the lubricating oil 8 of each radial bearing sections 46 and 
48 located in the taper-like gap specified will be exposed to the same pneumatic pressure. 
[0043] For this reason, it originates, for example in the external impact to a centrifugal force or a motor, 
impression of an oscillation, etc. When it moves in the direction which one side of the interface of the 
lubricating oil 8 in the taper-like gap specified between the interface of the taper seal section 28 and the 
lubricating oil 8 in 30 or the inclined plane of the couple of crevice 4a, and breakthrough 6c estranges from 
bearing, It balances because the interface of another side also moves in the inside of each taper-like gap in 
which a field side is located to the location where the radius of curvature of the meniscus of the interface of a 
lubricating oil 8 becomes equal, and it is stabilized and held, without spoiling the seal effect. 
[0044] Moreover, a lubricating oil 8 continues in the thrust bearing sections 24 and 26 which each radial 
bearing sections 46 and 48 adjoin. The point that it becomes the minimum only by one point that dynamic 
pressure serves as the maximum until it results [ from the interface of one of the two's lubricating oil 8 ] in the 
interface of the lubricating oil 8 of another side does not exist. Therefore, even if air bubbles are contained in 
the lubricating oil 8, it can consider as the configuration eliminated in the air of the bearing exterior from the 
interface located in the gap of the shape of a taper from which a pressure serves as min automatically. 
[0045] Thus, since the air bubbles produced in the lubricating oil 8 held at each bearing move to the low- 
tension side one by one and it is opened in air from the interface of each lubricating oil 8, when it does not pile 
up into the lubricating oil 8 to which air bubbles are held at each bearing, and air bubbles expand and volume 
increases at the time of the temperature rise of a motor, it is prevented that a lubricating oil 8 leaks out to the 
bearing exterior. Moreover, since the special configuration for cellular blowdown is not required, the structure 
of a motor can be simplified. 

[0046] Moreover, among the peripheral faces of thrust plates 14 and 16, curved-surface-like chamfer R is 
prepared in the boundary section of the cylindrical sections 14a and 16a and the disc-like sections 14b and 
16b so that the front face of a thrust plate may continue. 

[0047] According to an operation of the slot 44 for dynamic pressure generating of the radial bearing sections 
46 and 48 which feed a lubricating oil 8 toward an operation of a centrifugal force or the direction outside of an 
axis at the time of a revolution of a motor In order that the radial bearing sections 46 and 48, the thrust 
bearing section 24, and the lubricating oil 8 currently held at 26 lists in the periphery section of the disc-like 
sections 14b and 16b of thrust plates 14 and 16 may move into the taper seal section 28 and 30, the taper seal 
section 28 and the amount of maintenance of the lubricating oil 8 in 30 increase. 
[0048] Consequently, although the interface of a lubricating oil 8 and air moves to a size [ time / of 
quiescence ] gap size [ of the direction of an axis ] method of inside of radial, i.e., the boundary section of 
cylindrical sections [ of thrust plates 14 and 16 ]a [ 14 ] and 16a, and the disc-like sectionsb [ 14 ] and 16b, 
side Annular section 18a of the seal caps 18 and 20 which are fixed to sleeve section 6b which constitutes a 
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part of Rota 6 among the interfaces of a lubricating oil 8 and air, and rotate in one with this, The portion which 
touches the thrust plates 14 and 16 on which a centrifugal force acts, the portion in contact with the base of 
20a is moved to the method of the outside of radial, and a centrifugal force does not act has the concern 
located near the boundary section of the cylindrical sections 14a and 16a and the disc-like sections 14b and 
16b. 

[0049] the field where the taper seal section 28 and the lubricating oil 8 which moved into 30 were held by 

capillarity at the beginning when the motor stopped after that — re moving (a lubricating oil interface 

lengthening) — The cylindrical sections 14a and 16a and discHike section 14b of thrust plates 14 and 16, When 
the boundary section of 16b is formed in the right angle or the angle near it, Since an oil droplet (oil drop) 
remains into this portion and it becomes movable to the direction of the direction outside of an axis of thrust 
plates 14 and 16, i.e., the exterior of bearing, easily at the time of impression of an impact, an oscillation, etc., 
While repeating a revolution/halt of a motor, the amount of maintenance of the lubricating oil 8 in bearing 
decreases. The shaft 4 which constitutes the lowering of bearing rigidity and bearing by lack of a lubricating oil 
8, thrust plates 14 and 16, and sleeve section 6b can be printed, the problem of ** galling occurs, and it 
becomes the cause which spoils the reliability and endurance of a motor. In addition, in order to prevent 
exudation of a lubricating oil 8, when migration in the direction of the direction outside of an axis of the thrust 
plates 14 and 16 of an oil drop has applied the oil repellent agent to the front face of thrust plates 14 and 16 
and/or seal caps 18 and 20, it will move more easily. 

[0050] On the other hand, a possibility of the interface of a lubricating oil 8 coming to lengthen promptly, and 
an oil drop remaining, and moving in the direction of the bearing exterior by forming curved surface-like 
chamfer R at the time of a halt of a motor can be make into smallness as much as possible so that the front 
face of thrust plates 14 and 16 may follow the boundary section of the cylindrical sections 14a and 16a and the 
disc-like sections 14b and 16b in the periphery section of thrust plates 14 and 16. 

[0051] In this case, the interface of a lubricating oil 8 can be returned to a normal position, without an oil drop 
remaining, if the radius of curvature of chamfer R of the boundary section of the cylindrical sections 14a and 
16a and the disc-like sections 14b and 16b which are formed in the shape of a curved surface is made or more 
into 0.3. 

[0052] By setting up as small as possible the radial dimension of the gap specified between the inner skin of a 
circular opening and the peripheral faces of a shaft 4 which are specified by the annular projected parts 18b 
and 20b of seal caps 18 and 20 At the time of a revolution of a motor, cylindrical section 18a of each thrust 
plates 14 and 16 and seal caps 18 and 20, In the gap specified between the inner skin of the circular opening 
specified by the gap specified between 20a, the peripheral face of a shaft 4, and the annular projected parts 
18b and 20b of each seal caps 18 and 20 Because a difference arises in the rate of flow of the airstream 
generated according to a revolution of Rota 6 Since effluent resistivity to the exterior of the motor of the 
steam (oil mist) produced when a lubricating oil 8 evaporated is enlarged and vapor pressure [ / near the 
interface of a lubricating oil 8 ] can be kept high, evapotranspiration of the further lubricating oil 8 can be 
prevented. 

[0053] In addition, if the oil repellent agent which consists for example, of a fluorine system material is applied 
to each [ these ] field, it can prevent more effectively that a lubricating oil 8 leaks out to the exterior of a 
motor through the gap between the inner skin of the annular projected parts 18b and 20b of seal caps 18 and 
20, and the peripheral face of a shaft 4 according to an oil migration phenomenon at the time of a halt of the 
motor by which a centrifugal force does not act on a lubricating oil 8. 

[0054] As mentioned above, although 1 operation gestalt of the motor for record disk actuation according to 
this invention was explained, various deformation thru/or corrections is possible for this invention, without not 
being limited to this operation gestalt and deviating from the range of this invention. 
[0055] 

[Effect of the Invention] according to the motor of this invention according to claim 1 — after the lubricating 
oil impregnation to bearing — also setting — a seal cap — Rota — receiving — the letter of adhesion — and 
it can fix certainly and generating of poor assembly, such as omission of a seal cap, can be effectively 
prevented in the break-through list to the bearing exterior of the lubricating oil from between both the 
members by capillarity etc. 

[0056] It becomes possible to use it over a long period of time, without spoiling the reliability of a motor, since 
a possibility of a lubricating oil interface coming to lengthen promptly, and an oil drop remaining, and moving in 
the direction of the bearing exterior at the time of a halt of a motor can be made into smallness as much as 
possible according to the motor of this invention according to claim 2. 

[0057] By setting the radial size of the minute gap specified between the inner skin of an annular projected 
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part and the peripheral faces of a shaft which are formed in the direction outside edge of an axis of the seal 
cap of a couple as smallness as much as possible according to the motor of this invention according to claim 3 
Since effluent resistivity to the exterior of the steam produced when a lubricating oil evaporated is made into 
size and vapor pressure [ / near the interface of a lubricating oil ] can be kept high, evapotranspiration of the 
further lubricating oil can be prevented effectively. 

[0058] In this case, even if a lubricating oil should be spread toward the bearing exterior according to an oil 
migration phenomenon, the lubricating oil diffused along the front face of a seal cap where an oil migration 
phenomenon is easy to be promoted under the effect of a centrifugal force is certainly caught by this annular 
projected part at the time of a halt of a motor, and the exudation to the bearing exterior is prevented. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing typically the outline configuration of the motor of 1 
operation gestalt of this invention. 

[Drawing 2] It is the partial expanded sectional view showing typically the outline configuration near the up 
thrust plate of the motor shown in drawing 1 . 
[Description of Notations] 
4 Shaft 
6 Rota 

8 Lubricating Oil 
14 16 Thrust plate 
1 8 20 Seal cap 

22 44 Slot for dynamic pressure generating 
24 26 Thrust bearing section 
28 30 Taper seal section 
46 48 Radial bearing section 
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